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Introduction

24
Patients with multiple sclerosis (MS) frequently 25 suffer from fatigue. Such fatigue might inhibit partici-26 pation into exercise interventions and lead to inactivity.
27
In worst case this leads to elevated morbidity and mor-28 tality due to further deconditioning and development improvement in daily physical activities and exercise 41 tolerance (Grahn et al., 2008; Reynolds et al., 2011; 42 White et al., 2000) . As such and similar to other popu-43 lations (Siegel et al., 2012) 102 ± 9 9 3 ± 7 * 105 ± 9 9 7 ± 9 * Steady-state % predicted max HR 60 ± 5 5 5 ± 5 * 64 ± 6 5 8 ± 6 * Steady-state VE (l/min) 26.7 ± 7.3 26.9 ± 7.3 25.2 ± 5. 5 23.6 ± 4.2 Steady-state lactate (mmol/l) 3.0 ± 1.1 3.2 ± 0.9 2.7 ± 0. 9 3.3 ± 0.9 Steady-state Borg RPE 9.9 ± 1.4 10.2 ± 1.9 11.2 ± 2. 0 10. 103 ± 8 9 5 ± 9 * 106 ± 9 9 9 ± 11 * Steady-state % predicted max HR 60 ± 5 5 6 ± 5 * 64 ± 6 6 0 ± 8 * Steady-state lactate (mmol/l) 2.6 ± 0.8 3.1 ± 1.0 2.7 ± 0.8 3.1 ± 0.9 Steady-state VE (l/min) 27.3 ± 7.0 27.1 ± 7.7 25.0 ± 5.5 24.1 ± 4.3 Steady-state Borg RPE 10.0 ± 1.4 10.2 ± 1.9 11.6 ± 1.9 10.4 ± 2.4 b Steady state VO 2 (ml/min) 1111 ± 259 1104 ± 254 895 ± 222 906 ± 133 O 2 deficit 397 ± 233 456 ± 185 539 ± 290 545 ± 221 Mean response time (sec) 29.9 ± 13.3 33.0 ± 8.7 51.6 ± 23.5 51.7 ± 23.4 * represents difference between control test vs. precooling test within the same group (p < 0.05). # represents difference between 1st and 2nd exercise bout within the same group (p < 0.05). Abbreviations: MS, multiple sclerosis; VO 2 , oxygen uptake; HR, heart rate; VE, expiratory volume; RPE, ratings of perceived exertion. a Data are expressed as mean ± standard deviation. b represents trend for reduction in ratings of perceived exertion (p = 0.056) . p < 0.05) and decrease in body temperature as result of 288 whole-body cooling in patients with MS (see Fig. 2 ).
289
Changes in ratings of perceived exertion as result of Exercise heart rate (%predicted maximal heart rate) Change in body temperature due to precooling at end of exercise (°C) Fig. 2 . Correlations.
exercise heart rate was observed in hypothermic vs. to bradycardia (Doubt, 1991; McArdle et al., 1976 ing to obtain skeletal muscle biopsies to assess muscular
